General information
The copper salts and aryl methyl ketones were purchased from commercial suppliers and used without further purification. Anhydrous dimethyl sulfoxide, N,N-dimethylformamide, acetonitrile, 1,4-dioxane, and 1,2-dichloroethane were also obtained from commercial sources. Toluene was distilled with sodium/benzophenone under argon prior to use. All reactions were monitored by thin layer chromatography (TLC) using silica gel 60 F 254 aluminum sheets. Flash column chromatography purifications were performed using silica gel 60 (0.040-0.063 mm). Melting points were determined on a Büchi Melting Point B-540 apparatus.
1 H, 13 C and 19 F NMR spectra were recorded either on an Agilent VNMRS 600 or Varian VNMRS 400 in CDCl 3 at ambient temperature. Mass spectra were recorded on a Finnigan SSQ 7000 spectrometer and peaks are listed according to their m/z values. High resolution mass spectra (HRMS) were measured on a Thermo Scientific LTQ Orbitrap XL spectrometer.
Typical experimental procedure
A sealed tube (60 mL) was charged with acetophenone (1a, 300 mg, 2.5 mmol), sulfoximine 2a (77.6 mg, 0.5 mmol) and CuBr (14.3 mg, 0.1 mmol, 20 mol%), followed by addition of DMSO (0.5 mL). The tube was flushed with dioxygen for 1 min and then sealed with a pressure cap. The reaction mixture was vigorously stirred at 80 °C for 24 h. After cooling to ambient temperature, the product was purified by column chromatography using hexane/ethyl acetate (10:1-2:1, v/v) as eluent to give the product 3aa. As the Typical experimental procedure but with the addition of TEMPO (2,2,6,6-tetramethylpiperidinooxy, 390.6 mg, 2.5 mmol) to the initial substrate mixture; a trace of 3aa was observed. As the Typical experimental procedure but with the addition of BHT (2,6-di-tert-butyl-4-methylphenol, 550.9 mg, 2.5 mmol) to the initial substrate mixture; after the stirring for 24 h no product could be monitored by TLC. The mixture was transferred into a separation funnel, followed by addition of water (5 mL). The mixture was extracted with ethyl acetate (20 mL × 3). The combined organic fractions were washed with brine (20 mL), dried over MgSO 4 and filtered. The solvent was removed under reduced pressure. No product was formed (as analyzed by TLC). 
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As the Typical experimental procedure but with the use of 2-hydroxyacetophenone (4, 340.4 mg, 2.5 mmol) instead of 1a; product 3aa was isolated in 17% yield. As the Typical experimental procedure but with the use of 2-oxo-2-phenylacetic acid (6, 375.3 mg, 2.5 mmol) instead of 1a; product 3aa was isolated in 14% yield. A sealed tube (60 mL) was charged with phenylglyoxal monohydrate 5 (380.4 mg, 2.5 mmol) and sulfoximine 2a (77.6 mg, 0.5 mmol), followed by addition of DMSO (0.5 mL). The tube was sealed with a pressure cap. The reaction mixture was stirred at 80 °C for 4 h. By TLC, no product was detected.
Characterization data of compounds 3
N-(2-Oxo-2-phenylacetyl)-S,S-methylphenyl sulfoximine (3aa) 8, 173.5, 145.3, 137.7, 134.4, 130.3, 130.2, 129.9, 129.4, 127.2, 44.8, 21.9 
N-[2-Oxo-2-(3-methoxylphenyl)acetyl]-S,S-methylphenyl sulfoximine (3ca)
Yellow solid, 89% yield, m.p. 66-67 °C.
1 H NMR (400 MHz, CDCl 3 ) δ 8.05 -8.01 (m, 2H), 7.71 -7.65 (m, 1H), 7.63 -7.56 (m, 3H), 7.52 (dd, J = 2.6, 1.5 Hz, 1H), 7.33 (t, J = 7.9 Hz, 1H), 7.11 (ddd, J = 8.2, 2.6, 0.8 Hz, 1H), 3.80 (s, 3H), 3.44 (s, 3H).
13 C{ 1 H} NMR (100 MHz, CDCl 3 ) δ 190. 0, 173.2, 159.7, 137.6, 134.4, 133.9, 129.9, 129.7, 127.1, 123.3, 121.2, 113.2, 55.4, 44.8 7, 173.6, 164.4, 137.8, 134.3, 132.6, 129.9, 127.2, 125.7, 114.0, 55.5, 44.8 173.3, 147.7, 137.6, 134.4, 130.5, 129.9, 128.9, 127.2, 124.8, 44.8, 14.6 . MS (EI): m/z = 183 (10), 182 (100), 151 (28), 125 (14), 93 (9), 77 (39). IR (KBr): ν = 3020, 2921, 1739, 1632, 1583, 1404, 1319, 1211, 1085, 979 (cm -1 173.3, 137.7, 136.1, 134.4, 133.5, 132.4, 130.0, 129.9, 129.1, 128.6, 127.8, 127.2, 126.8, 124.3, 44.9 
N-[2-Oxo-2-(4-methoxylphenyl)acetyl]-S,S-methylphenyl sulfoximine (3da)
N-[2-Oxo-2-(4-bromophenyl)acetyl]-S,S-methylphenyl sulfoximine (3ia)
N-[2-Oxo-2-(2-methylphenyl)acetyl]-S,S-methylphenyl sulfoximine (3ja)
Light yellow solid, 67% yield, m.p. 138-139 °C. 1 H NMR (600 MHz, CDCl 3 ) δ 8.04 (dd, J = 8.5, 0.8 Hz, 2H), 7.80 (d, J = 7.4 Hz, 1H), 7.69 (t, J = 7.4 Hz, 1H), 7.61 (t, J = 7.9 Hz, 2H), 7.40 (td, J = 7.5, 1.0 Hz, 1H), 7.24 (dd, J = 6.0, 3.6 Hz, 2H), 3.44 (s, 3H), 2.60 (s, 3H).
13 C{ 1 H} NMR (150 MHz, CDCl 3 ) δ 192. 5, 173.8, 141.1, 137.7, 134.4, 133.0, 132.6, 132.1, 131.6, 129.9, 127.1, 125.7, 44.8, 21.6 190.9, 170.6, 137.6, 136.5, 134.4, 133.5, 133.1, 131.8, 129.8, 127.4, 127 
N-(2-Oxo-2-furanylacetyl)-S,S-methylphenyl sulfoximine (3la)
Brown solid, 61% yield, m.p. 79-80 °C. 1 H NMR (400 MHz, CDCl 3 ) δ 8.02 -7.99 (m, 2H), 7.69 -7.65 (m, 2H), 7.62 -7.57 (m, 3H), 6.52 (dd, J = 3.6, 1.7 Hz, 1H), 3.43 (s, 3H).
13 C{ 1 H} NMR (100 MHz, CDCl 3 ) δ 175. 9, 170.1, 149.8, 148.7, 137.4, 134.4, 129.9, 127.1, 124.1, 112.7, 44.6 . MS (EI): m/z = 278 (7), 183 (10), 182 (100), 125 (2), 95 (2), 77 (1) 
N-(2-Oxo-2-thienylacetyl)-S,S-methylphenyl sulfoximines (3ma)
Light yellow solid, 60% yield, m.p. 107-108 °C. 1 H NMR (600 MHz, CDCl 3 ) δ 8.07 -8.03 (m, 3H), 7.72 -7.69 (m, 2H), 7.63 (t, J = 7.8 Hz, 2H), 7.12 (dd, J = 4.8, 4.0 Hz, 1H), 3.46 (s, 3H). 13 C{ 1 H} NMR (150 MHz, CDCl 3 ) δ 180. 8, 170.7, 139.1, 137.5, 136.8, 136.5, 134.4, 129.9, 128.3, 127.2, 44.7 . MS (EI): m/z = 294 (1), 183 (10), 182 (100), 140 (2), 125 (7), 111 (13), 93 (4), 77 (13). HRMS (ESI): calculated for C 13 H 11 NNaO 3 S 2 [M + Na] + : 316.0073, found: 316.0073. 
N-(2-Oxo-2-phenylacetyl)-S-methyl-S-(4-methylphenyl) sulfoximine (3ab)
N-(2-Oxo-2-phenylacetyl)-S-methyl-S-(4-chlorophenyl) sulfoximine (3ac)
White solid, 65% yield, m.p. 190.0, 173.2, 136.7, 134.4, 133.3, 132.6, 130.2, 130.0, 128.8, 128.7, 44.8 173.2, 138.7, 134.2, 133.9, 132.7, 130.1, 129.7, 128.6, 127.5 
N-(2-Oxo-2-phenylacetyl)-S,S-dimethyl sulfoximine (3af)
Light yellow solid, 61% yield, m.p. 76-77 °C.
1 H NMR (400 MHz, CDCl 3 ) δ 8. 05 -8.01 (m, 2H), 7.64 -7.58 (m, 1H), 7.50 -7.44 (m, 2H), 3.44 (s, 6H 
